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ON THE MOVEMENTS OF THE HEART UNDER
THE RECEIVER OF AN AIR-PUMP.

THE following is an abstract of an interesting paper, which
appeared under the above title in Muller’s Archiv., 1847,
Heft. 5. The author is Frederick Tiedemann.

Previous experimenters had arrived at contradictory results.
Caldani, Wernlein, and Kurschner, agree in the movement of
the excised heart in vacuo, although the former of these
allows that such movements are less lively and enduring than i
in air. Fontana found that the heart soon ceased to move.
The animals selected by the author were, the common frog,

(rana esculenta) and the salamander, (salamander vulgaris.)
The hearts of two equal-sized frogs, in a room at the tempe-

rature of 21io Reaumur, (about 800 Fahrenheit,) pulsated 40
and 41 times in the minute respectively. One was placed in
the receiver, the other under a bell-glass of air; the latter con-
tinued these rhythmical contractions, which gradually became
weaker and slower, ceasing in about an hour.
Immediately on commencing to pump, the movements of

the first became less frequent and powerful; in 30 seconds all
movements had ceased, and the heart remained in diastole.

In five minutes air was allowed to re-enter, and in eight
seconds movements had recommenced. These were scarcely
visible at first, but in four minutes their gradually increasing
strength and frequency had reattained to 40 strong rhythmical
contractions per minute. This alternate cessation and renewal
of movements, by exhaustion and readmission of air, was re-
peated ten times; and, finally, allowed to remain in the air,
they ceased at nearly -the same time as those of the other
heart.
The hearts of other frogs gave precisely similar results. Ex-

cision seemed to reduce the frequency to about one half: thus,
a heart which had pulsated 74 per minute in situ, fell to 40 on
removal.
On introducing a needle into the receiver, irritation of the

quiescent hearts produced no movement whatever.
The same results of withdrawal and renewal of air were

seen when the hearts of salamanders were made use of; but a
longer time was found to elapse between the readmission and
return of movements, and the number of these per minute
never attained its previous frequency. They also ceased in a
few minutes, instead of continuing about an hour, as in the
frog. From these facts the author, with reason, deduces the
lesser irritability of the organ in this animal.
He considers that the conflicting results above quoted were

due to inefficient air-pumps, and lays down, as a general rule,
that the heart ceases to pulsate in vacuo, and loses its irritability.

This cessation of pulsation he ascribes to two causes :-
1. Loss of an irritation which excites muscles to contraction.
2. Loss of oxygen, a necessary condition of irritability, which
is supplied in the living animal by the lungs and arterial blood;
in the dead, by the surrounding air. "

Hereto he quotes the experiments -of Humboldt, in which
hearts of both cold and warm blooded animals pulsated
quicker and were more lively in oxygen than in air; and in
carbonic acid, carbonic oxide, and nitrogen, pulsation decreased
and soon stopped. Also, a frog’s heart which had ceased to
beat was restored by immersion in arterial blood to 22 pulsa-
tions per minute, and when these had fallen to seven, was
again raised to 14.
To these accedes the well-known fact, that all irrespirable

gases greatly diminish the irritability of muscle in their siiffo-
cated victims.
On this view he considers that the time that elapsed between

readmission of air and renewal of movement indicates, that
though the irritation was added at once, the absorption of
oxygen was necessary to restore irritability, and vice versa; so
of gradual withdrawal. Finally, he adduces the results of in-
creased atmospheric pressure. Fontana, under these circum-
stances, found the contractions were gradually diminished and
lost, while a needle excited less powerful movements. The
author, contrariwise, found them greatly increased in number
(from 50 to 62 per minute) and in power; and apparently, also
in duration, (an hour and twenty minutes.) This he ascribes
to the stronger irritation, and increased irritability, which the
presence of more air (and therefore more oxygen) implies.
Fontana imagined the effect of rarefaction due to the

removal of atmospheric pressure, the consequent expansion of
the air contained in the tissues of the heart, and the disten-
tion thus produced physically preventing contraction by ex-
tending the muscular fibres.

[In contrasting this with the author’s theory, it becomes
important to inquire whether the diastolic state of the

quiescent heart was limited to " diastole," or absence of con-
traction; whether it did not amount to presence of distention ?

Again, it would follow, as a corollary to a theory which
makes the presence or absence of oxygen the important point,
and others either trivial, or only so far valuable as consti-
tuting its absence, or bearing some relation to it,-it would
follow-

1. That by varying the atmospheric pressure without vary-
ing the quantity of oxygen, the same results would follow as
in air-i. e., that -a quantity of oxygen corresponding to six
inches of mercury should produce the same effects as the
ordinary atmosphere, since it contained the same quantity of
oxygen as air at thirty inches, or the mean pressure of the
barometer.
2. That by varying oxygen, while the degree of rarefaction

is constant, results should follow similar to those produced by
increase or decrease of pressure.

Thus, a. The action of a heart under water of proper tein-
perature should correspond, or approach to, that of a heart in
a partially exhausted receiver. Recently, boiled water, as
containing no oxygen, should be used. The resistance of the
water, whatever effect it had, would but increase the pro-
bability of cessation. Rather against this necessary corre-
spondence is an experiment mentioned by Fontana, where a
frog’s heart beat forty minutes under water. -The effects of
nitrogen rather favour this.
’ /3. Pure oxygen should nearly equal the elfect of five atmo-
spheres, since it contains about the oxygen of so much air.

Further, we might expect some difference in the effect of
carbonic acid and nitrogen: the presence of a poison-the
absence of a necessary. The first might be presumed to have
a greater influence.

Again, in carbonic acid the movements decreased, and soon
ceased; but the cessation by rarefaction (in thirty seconds)
is almost a coincidence of time. So, also, the addition of
arterial blood to muscle is the addition of something more
than oxygen, and its effects must not be hastily ascribed to
only one constituent.
The author’s distinction of irritation -and irritability is no

doubt true of the organism; but it can scarcely be inferred
from these experiments that oxygen here acts as both. Nay,
further, the whole phenomena of cardiac movements after death
are more like the gradual loss of a property of the muscular
fibre, which, while it lasts, may be variously affected by dif-
ferent agents, but is too intimately bound up with its struc-
ture,-and too little altered by these applications, as that its
cause (Whatever it be) should be included in the class design
nation of irritation or &Ugrave;’’r&Iacute;tant.
On the whole, however, the greater probability of the

author’s theory is manifest, and the experiments have the ap-
pearance of great exactness.]

A FEW OBSERVATIONS ON THE TREATMENT
OF CHOLERA, WITH ILLUSTRATIVE CASES.

BY R. H. PERY, ESQ., L.A.H.L.
RESIDENT MEDICAL OFFICER AND ACCOUCHEUR, FEVER HOSPITAL,

CORK-STREET, DUBLIN.

HAVING seen many articles written on the epidemic now pre-
vailing in this country, also the line of practice pursued, and
finding that none have touched on the treatment adopted by
me, or any so successful, I have been induced to set forth a
few suggestions to the profession in general, which are founded
on a long and practical experience in that disease. In
August, 1845, I had been appointed by her 3,lajesty’s colonial
agent, London, as surgeon-superintendent on board an East
Indiaman, and on our arrival in the East Indies we received
on board 250 native emigrants, to be conveyed to Demerara.
About eight o’clock P.m., on the 22nd of January, 1846, we left
port, and at midnight. one of the female emigrants, aged twelve,
named Cunneamah, was attacked with cholera; it was not
reported to me until six o’clock the following morning, at
which period I visited her, but found that medical aid was of
no service, as she died in a few minutes after. Her mother
did not report the case, considering the disease incurable, as
all her family had died ashore a few days previously. At
four o’clock P.M. on that day, the mother, Munneahmah by
name, was also attacked. I attended her most attentively;
she recovered, as also did seventy-nine other emigrants who
were seized by the disease. Whether cholera be contagious
or not, I do not now wish to argue, as that is not the object I
have in view; but this I can safely assert, that the disease
broke out at the stern of the vessel, made its way along one


